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GLASS PROCESSING APPARATUS AND
METHODS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a national stage entry of International
Patent Application Serial No. PCT/US2018/0408350, filed on

Jul. 5, 2018, which in turn, claims the benefit of priority
under 35 U.S.C. § 119 of U.S. Provisional Application Ser.

No. 62/531,101 filed on Jul. 11, 2017, the contents of each

of which are relied upon and 1ncorporated herein by refer-
ence 1n their entireties.

FIELD

The present disclosure relates generally to methods and
apparatus for processing a glass sheet, and more particularly,
to methods and apparatus to convey a glass sheet along a
conveyance path.

BACKGROUND

It 1s known to convey a glass sheet. For example, 1t 1s
known to convey a glass sheet by supporting the glass sheet
on a cushion of fluid.

SUMMARY

The following presents a simplified summary of the
disclosure 1n order to provide a basic understanding of some
exemplary embodiments described in the detailed descrip-
tion.

In some embodiments, a glass processing apparatus to
convey a glass sheet along a conveyance path can 1include a
plurality of air bars spaced apart from each other along a first
direction extending perpendicular to a central axis. Each air
bar can include a surface with a plurality of fluid outlet ports.
The glass processing apparatus can include a plurality of
plates, at least one of the plurality of plates can be positioned
between ones of the plurality of air bars. Each plate can
include a surface with a plurality of fluid inlet ports. The
plurality of air bars and the plurality of plates can be
symmetrically arranged relative to the central axis.

In some embodiments, the surface of each of the plurality
of air bars and the surface of each of the plurality of plates
can extend along a common plane.

In some embodiments, the surface of each of the plurality
of air bars and the surface of each of the plurality of plates
can define a continuous surface.

In some embodiments, the surface of each of the plurality
of air bars can span a width extending in the first direction
from a first edge of the air bar to a second edge of the air bar,
and the width of the surface of each of the plurality of air
bars can be equal.

In some embodiments, a widthwise distance extending in
the first direction between immediately adjacent outer air
bars of the plurality of air bars can be less than a widthwise
distance extending in the first direction between 1immedi-
ately adjacent central air bars of the plurality of air bars.

In some embodiments, an eflective area of the plurality of
fluid outlet ports of each air bar of the plurality of air bars
can be equal.

In some embodiments, the surface of each of the plurality
of plates can span a width extending in the first direction
from a first edge of each plate to a second edge of each plate,
and the width of the surface of at least one plate of the
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2

plurality of plates can be different than the width of the
surface ol one or more other plates of the plurality of plates.

In some embodiments, the width of the surface of a
central plate of the plurality of plates can be greater than the
width of the surface of an outer plate of the plurality of
plates.

In some embodiments, an effective area of the plurality of
fluid 1let ports of at least one plate of the plurality of plates
can be diflerent than an effective area of the plurality of fluid
inlet ports of one or more other plates of the plurality of
plates.

In some embodiments, an effective area of the plurality of
fluid ilet ports of each of three centermost plates of the
plurality of plates can be greater than an effective area of the
plurality of fluid inlet ports of each of a first outermost plate
of the plurality of plates and a second outermost plate of the
plurality of plates.

In some embodiments, an effective area of the plurality of
fluid 1nlet ports of a first intermediate plate of the plurality
ol plates positioned between the first outermost plate and the
three centermost plates can be less than the eflective area of
the plurality of fluid inlet ports of each of the three center-
most plates and greater than the effective area of the plurality
of fluid 1inlet ports of the first outermost plate, and an
ellective area of the plurality of fluid inlet ports of a second
intermediate plate of the plurality of plates positioned
between the second outermost plate and the three centermost
plates can be less than the eflective area of the plurality of
fluid 1nlet ports of each of the three centermost plates and
greater than the eflective area of the plurality of fluid inlet
ports of the second outermost plate.

In some embodiments, an effective area of the plurality of
fluid 1nlet ports of a third intermediate plate of the plurality
ol plates positioned between the first outermost plate and the
first intermediate plate can be equal to the eflective area of
the plurality of fluid inlet ports of each of the three center-
most plates, and an eflective area of the plurality of fluid
inlet ports of a fourth intermediate plate of the plurality of
plates positioned between the second outermost plate and
the second intermediate plate can be equal to the effective
area ol the plurality of fluid inlet ports of each of the three
centermost plates.

In some embodiments, the conveyance path can extend
along the central axis, and a method of processing a glass
sheet can include conveying the glass sheet along the
conveyance path.

In some embodiments, the glass processing apparatus can
turther include a fluid source connected to the plurality of air
bars, the tluid source operable to provide fluid to each of the
plurality of air bars and to emit tluid from the plurality of
fluid outlet ports of each air bar.

In some embodiments, the fluid source can be operable to
independently provide fluid to each of the plurality of air
bars.

In some embodiments, the flid source can be operable to
emit fluid of differing pressures from the plurality of fluid
outlet ports of one or more air bars of the plurality of air bars.

In some embodiments, the fluid source can be operable to
emit tluid of a first pressure from the plurality of fluid outlet
ports of two centermost air bars of the plurality of air bars
and fluid of a second pressure from the plurality of fluid
outlet ports of a first outermost air bar of the plurality of air
bars and a second outermost air bar of the plurality of air
bars, and the first pressure can be greater than the second
pressure.

In some embodiments, the fluid source can be operable to
emit tluid of a third pressure from the plurality of fluid outlet
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ports of a first of three air bars of the plurality of air bars
positioned between the first outermost air bar and the two
centermost air bars and from the plurality of fluid outlet
ports of a second of three air bars of the plurality of air bars
positioned between the second outermost air bar and the two
centermost air bars, and the third pressure can be less than
the second pressure.

In some embodiments, the plurality of fluid inlet ports of
cach plate of the plurality of plates can be provided without
a fluid source connected to the plurality of fluid inlet ports.

In some embodiments, a method of processing a glass
sheet can include emitting fluid from the plurality of fluid
outlet ports of each of the plurality of air bars, thereby
providing a cushion of fluid.

In some embodiments, the method can include floating
the glass sheet on the cushion of fluid.

In some embodiments, the conveyance path can extend

along the central axis, and the method can include conveying
the glass sheet along the conveyance path on the cushion of
fluad.

In some embodiments, the method can include passing at
least a portion of the emitted fluid through the plurality of
fluid 1nlet ports of each of the plurality of plates after
providing the cushion of fluid.

The above embodiments are exemplary and can be pro-
vided alone or 1in any combination with any one or more
embodiments provided herein without departing from the
scope of the disclosure. Moreover, 1t 1s to be understood that
both the foregoing general description and the following
detailed description present embodiments of the present
disclosure, and are intended to provide an overview or
framework for understanding the nature and character of the
embodiments as they are described and claimed. The accom-
panying drawings are included to provide a further under-
standing of the embodiments, and are incorporated ito and
constitute a part of this specification. The drawings 1llustrate
vartous embodiments of the disclosure, and together with
the description, serve to explain the principles and opera-
tions thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features, embodiments, and advantages
of the present disclosure can be further understood when
read with reference to the accompanying drawings:

FIG. 1 illustrates a schematic side view of an exemplary
glass processing apparatus including a plurality of air bars,
a plurality of plates, and a glass sheet in accordance with
embodiments of the disclosure:

FIG. 2 illustrates a schematic top view of the exemplary
glass processing apparatus of FI1G. 1 including a conveyance
path with the glass sheet removed for clarity i accordance
with embodiments of the disclosure;

FIG. 3 shows a view of a central portion of the exemplary
conveyance device 1dentified by numeral 3 of FIG. 2 includ-
ing a plurality of fluid outlet ports of an air bar and a
plurality of fluid inlet ports of a plate in accordance with
embodiments of the disclosure; and

FIG. 4 shows a view of an outer portion of the exemplary
conveyance device 1dentified by numeral 4 of FIG. 2 includ-
ing a plurality of fluid outlet ports of an air bar and a
plurality of fluid inlet ports of a plate in accordance with
embodiments of the disclosure.

DETAILED DESCRIPTION

Methods and apparatus will now be described more fully
hereinafter with reference to the accompanying drawings in
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4

which exemplary embodiments of the disclosure are shown.
Whenever possible, the same reference numerals are used
throughout the drawings to refer to the same or like parts.
However, this disclosure may be embodied in many difierent
forms and should not be construed as limited to the embodi-
ments set forth herein.

(Glass sheets are commonly fabricated by flowing molten
material to a forming body whereby a glass ribbon can be
formed by a variety of ribbon forming processes including,
float, slot draw, down-draw (including fusion down-draw),
up-draw, press roll or other forming processes. The glass
ribbon from any of these processes can then be subsequently
divided to provide one or more glass sheets. In some
embodiments, processing of the glass sheet can include
transporting the glass sheet from one location to another
location. Additionally, 1n some embodiments, the one or
more glass sheets can be suitable for further processing nto
a desired application, including but not limited to, a display
application, a lighting application, a photovoltaic applica-
tion or any other application benefiting from the use of high
quality glass sheets. For example, the one or more glass
sheets can be used 1 a variety of display applications,
including liquid crystal displays (LLCDs), electrophoretic
displays (EPD), orgamic light emitting diode displays
(OLEDs), plasma display panels (PDPs), or the like.

FIG. 1 schematically illustrates a side view of an exem-
plary glass processing apparatus 100 including a glass sheet
101 1n accordance with embodiments of the disclosure. In
some embodiments, a thickness “t” of the glass sheet 101
defined between a first major surface 102 and an opposing
second major surface 103 of the glass sheet 101 can be, for
example, from about 25 micrometers (um) to about 3
millimeters (mm), for example, from about 25 micrometers
to about 2 millimeters, for example, from about 25 microm-
cters to about 1 millimeter, for example, from about 25
micrometers to about to about 0.5 millimeters, for example,
from about 25 micrometers to about 400 micrometers, for
example, from about 25 micrometers to about 300 microm-
cters, for example, from about 25 micrometers to about 200
micrometers, for example, from about 25 micrometers to
about 100 micrometers, for example, from about 25 microm-
cters to about 50 micrometers, although other thicknesses
can be provided 1n further embodiments, without departing
from the scope of the disclosure. In addition, in some
embodiments, the glass sheet 101 can include a varniety of
compositions including but not limited to glass, ceramic,
glass-ceramic, soda-lime glass, borosilicate glass, alumino-
borosilicate glass, an alkali-contaiming glass, an alkali-free
glass, or any combination thereof. In some embodiments, a
density of the glass sheet 101 can be about 2.16 grams per
cubic centimeter (g/cm’), an elastic modulus of the glass
sheet 101 can be about 73,600 megapascal (MPa), and a
Poisson’s ratio of the glass sheet 101 can be about 0.23.
Additionally, 1n some embodiments, the glass sheet 101 can
span a dimension (e.g., width) of about 2940 mm along the
first direction 201, and a dimension (e.g., length) of about
3370 mm along a direction perpendicular to the first direc-
tion 201.

FIG. 2 schematically illustrates a top view of the glass
processing apparatus 100 of FIG. 1 with the glass sheet 101
removed for clarity. In some embodiments, the glass pro-
cessing apparatus 100 can include a plurality of air bars 110
spaced apart from each other along a first direction 201
extending perpendicular to a central axis 200 of the glass
processing apparatus 100. Additionally, 1n some embodi-
ments, the glass processing apparatus 100 can include a
plurality of plates 120, at least one of the plurality of plates
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positioned between ones of the plurality of air bars 110. In
some embodiments, the plurality of air bars 110 and the
plurality of plates 120 can be symmetrically arranged rela-
tive to the central axis 200. In some embodiments, a con-
veyance path 202 can extend along the central axis 200, and 5
the glass processing apparatus 100 can be operable to
convey the glass sheet 101 along the conveyance path 202.

Throughout the disclosure, various and specific configu-
rations, quantities, arrangements, dimensions, and other
teatures of the plurality of air bars 110 and the plurality of 10
plates 120 can be provided. In some embodiments, the
vartous and specific configurations, quantities, arrange-
ments, dimensions, and other features of the plurality of air
bars 110 and the plurality of plates 120 can be determined
based on, for example, computer modeling (e.g., computa- 15
tional fluid dynamics). In some embodiments, the various
and specific configurations, quantities, arrangements,
dimensions, and other features of the plurality of air bars 110
and the plurality of plates 120 can obtain remarkable advan-
tages relating to processing the glass sheet 101 that cannot 20
be achieved by glass processing apparatus not including the
vartous and specific configurations, quantities, arrange-
ments, dimensions, and other features of the plurality of air
bars 110 and the plurality of plates 120. Moreover, unless
otherwise noted, one or more of the features of one or more 25
of the plurality of air bars 110 and one or more of the
plurality of plates 120 can be provided, alone or 1n combi-
nation, with features explicitly disclosed 1n the disclosure as
well as with features not explicitly disclosed in the disclo-
sure, without departing from the scope of the disclosure. 30
Therefore, numerous exemplary embodiments are disclosed
with the understanding that each embodiment, alone or in
combination with other exemplary embodiments, can be
considered complete and within the scope of the disclosure.

As shown in FIG. 1 and FIG. 2, 1n some embodiments, 35
cach air bar 110aq-j can include a surface 112a-j with a
plurality of fluid outlet ports 301a-b6 (See FI1G. 4) and 301e-f
(See FIG. 3). In some embodiments, the plurality of air bars
110 can 1include an enclosure to contain fluid (e.g., air) with
the surface 112a-7 defining at least a portion of the enclosure. 40
In some embodiments, the plurality of fluid outlet ports can
be one or more of machined (e.g., drilled), manufactured,
and formed 1n the surface 112a-;j to provide access from
inside the enclosure to outside the enclosure such that the
fluid can pass from inside the enclosure to outside the 45
enclosure through the plurality of fluid outlet ports of the
plurality of air bars 110.

As shown 1n FIG. 1 and FIG. 2, 1n some embodiments,
cach plate 120q-i can include a surface 122a-i with a
plurality of fluid 1nlet ports 302a (See FIG. 4) and 302¢ (See 50
FIG. 3). In some embodiments, the plurality of plates 120
can be a solid material and the plurality of fluid inlet ports
can be one or more of machined (e.g., drilled), manufac-
tured, and formed 1n the surface 122a-i to extend through the
solid material such that fluid (e.g., air) can pass from one 55
side of the plurality of plates 120 through the plurality of
fluid let ports to another side of the plurality of plates 120.

Additionally, for simplicity and not limitation, 1n FIG. 1
and FIG. 2, the plurality of flmid outlet ports of the plurality
of air bars 110 and the plurality of fluid inlet ports of the 60
plurality of plates 120 are not illustrated. Rather, FIG. 3
shows a view of a central portion of the glass processing
apparatus 100 identified by numeral 3 of FIG. 2, and FI1G. 4
shows a view of an outer portion of the glass processing
apparatus 100 identified by numeral 4 of FIG. 2. For 65
example, one embodiment of the plurality of flud outlet
ports 301a of air bar 110a and the plurality of fluid outlet
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ports 3015 of aiwr bar 1106 are shown in FIG. 4. One
embodiment of the plurality of fluid outlet ports 301e of air
bar 110¢ and the plurality of fluid outlet ports 3017/ of air bar
1107 are shown 1 FIG. 3. Therefore, although not explicitly
shown, 1t 1s to be understood that one or more of the plurality
of air bars (e.g., air bar 110¢-d, 110g-j) can 1include same or

similar features of the plurality of air bars (e.g., air bar
110a-b6, 110e-f) shown 1n FIG. 3 and FIG. 4 without depart-
ing from the scope of the disclosure. Similarly, one embodi-

ment of the plurality of fluid inlet ports 302a of plate 120a
are shown 1n FIG. 4, and one embodiment of the plurality of
fluid ilet ports 302¢ of plate 120e are shown 1n FIG. 3.
Although not explicitly shown, it 1s to be understood that
one or more of the plurality of plates (e.g., plate 1205-d,
120/-i) can include same or similar features of the plates

(e.g., plate 120a, 120¢) shown 1n FIG. 3 and FIG. 4 without
departing from the scope of the disclosure.

Turning back to FIG. 1 and FIG. 2, in some embodiments,

plate 120a can be positioned between air bar 110a and air
bar 1105; plate 1206 can be positioned between air bar 11056
and air bar 110c¢; plate 120¢ can be positioned between air
bar 110¢ and air bar 110d; plate 1204 can be positioned
between air bar 1104 and air bar 110e; plate 120e can be
positioned between air bar 110e and air bar 110/; plate 120/
can be positioned between air bar 110f and air bar 110g;
plate 120g can be positioned between air bar 110g and air
bar 110/; plate 120/ can be positioned between air bar 110/
and air bar 110:; and plate 120; can be positioned between
air bar 110; and air bar 110;. In some embodiments, a
method of processing the glass sheet 101 can include
emitting fluid from the plurality of fluid outlet ports 301a-5,
301e-f (See FIG. 3 and FIG. 4) of each of the plurality of air
bars 110, thereby providing the cushion of flmd 105. For
example, in some embodiments, each of the air bars 110a-/
can emit fluid from a respective plurality of flmid outlet ports
as respectively shown by arrows 111a-/ 1n FIG. 1. In some
embodiments, providing the plurality of air bars 110 and the
plurality of plates 120 with the relative positions described
can facilitate creation and maintenance of a cushion of fluid
105 (see FIG. 1) on which the glass sheet 101 can tloat.
In some embodiments, the method can include floating
the glass sheet 101 on the cushion of fluid 105. As shown 1n
FIG. 1, in some embodiments, the glass sheet 101 can tloat
on the cushion of fluid 105 at a height “h” measured from
one or more surfaces 112a-j of the respective plurality of air
bars 110a-j and/or one or more surfaces 122a-i of the
respective plurality of plates 120a-i to the second major
surface 103 of the glass sheet 101. In some embodiments,
the height “h” can be constant along the central axis 200
and/or constant along the first direction 201. For example, 1n
some embodiments, the glass processing apparatus 100 can
float at least a portion of the second major surtace 103 (e.g.,
the entire second major surface 103) of the glass sheet 101
on the cushion of fluid 105 at a constant height “h”™ as the at
least a portion of the second major surface 103 conveys
along the convevance path 202 along a length (e.g., the
entire length) of the central axis 200. In some embodiments,
the glass sheet 101 can include a planar profile (e.g., first
major surface 102 and second major surface 103 are planar
and parallel) while the glass sheet 101 floats on the cushion
of fluid 105. In some embodiments, floating the glass sheet
101 on the cushion of fluid 103 at a constant height “h™ with
the glass sheet 101 including a planar profile can reduce or
climinate bending stress that can otherwise be present 1n the
glass sheet if, for example, the height “h™ was to vary along
the central axis 200 and/or along the first direction 201.
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In some embodiments, the height “h™ can be from about
5> mm to about 15 mm; for example, from about 8 mm to
about 12 mm; for example, about 10 mm. Floating the glass
sheet 101 on the cushion of fluid 105 can facilitate process-
ing (e.g., placement, transport, conveyance, packaging) of
the glass sheet 101 1in a non-contact manner, where only the
cushion of fluid 105 physically contacts the glass sheet 101.
In some embodiments, non-contact processing of the glass
sheet 101 can reduce the probability of damaging, for
example scratching and/or cracking the glass sheet 101 that
can otherwise occur, for example, when processing the glass
sheet 101 1n a manner that includes physically contacting the
glass sheet 101 with one or more solid objects such as a
machine, equipment, mechanical part, or other object. Addi-
tionally, 1n some embodiments, floating the glass sheet 101
on the cushion of fluid 105 at a predetermined height “h™ can
prevent contact between the glass sheet 101 and the glass
processing apparatus 100 while processing the glass sheet
101. For example, preventing contact between the glass
sheet 101 and the glass processing apparatus 100 (e.g., one
or more surfaces 112a-j of the plurality of air bars 110 and/or
one or more surfaces 122a-i of the plurality of plates 120)
can reduce the probability of damaging, for example,
scratching and/or cracking the glass sheet 101 that can
otherwise occur, for example, when processing the glass
sheet 101 1n a manner that includes physically contacting the
glass sheet 101 with the glass processing apparatus 100.

Referring to FIG. 2, in some embodiments, the convey-
ance path 202 can extend along the central axis 200, and the
method can include conveying the glass sheet 101 along the
conveyance path 202 on the cushion of fluid 105. Addition-
ally, 1n some embodiments, the method can 1nclude passing
at least a portion of the emitted fluid through the plurality of
fluid 1nlet ports of each of the plurality of plates 120 after
providing the cushion of fluid 105. For example, as shown
by arrows 121a-i, at least a portion of the emitted fluid can
pass through a respective plurality of fluid inlet ports of
respective plates 120a-i of the plurality of plates 120.

In some embodiments, the surface 112a-j of each respec-
tive air bar 110a-j can span a corresponding width Wa-
extending 1n the first direction 201 from a corresponding
first edge 113a-j of the respective air bar 110a-j to a
corresponding second edge 114a-; of the respective air bar
110a-;j. In some embodiments, the width of each surface
112a-j of the plurality of air bars 110 can be equal (e.g.,
width Wa=width Wb=width We=width Wd=width
We=width Wi=width Wg=width Wh=width Wi=width Wj).
In some embodiments, providing the surfaces 112a-j of the
plurality of air bars 110 with the relative widths Wa-j can
tacilitate creation and maintenance of the cushion of fluid
105 on which the glass sheet 101 can float.

As further shown 1n FIG. 2, in some embodiments, the
surface 122a-i of each of the respective plates 120a-i can
span a corresponding width Pa-1 extending in the first
direction 201 from a corresponding first edge 123a-i of the
respective plate 120q-i to a corresponding second edge
124a-i of the respective plate 120a-i. When symmetrically
arranged relative to the central axis 200, 1n some embodi-
ments, width Pa=width Pi1, width Pb=width Ph, width
Pc=width Pg, width Pd=width Pt Additionally, in some
embodiments, the width Pa-1 of the surface 1224-i of at least
one plate 120q-i of the plurality of plates 120 can be
different than the width Pa-1 of the surface 122a-i of one or
more other plates 120a-i of the plurality of plates 120. For
example, 1n some embodiments, the width of the surface of
one or more central plates of the plurality of plates 120 can
be greater than the width of the surface of one or more outer
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plates of the plurality of plates 120. The locations of central
plates and outer plates can correspond to a position of one
or more plates of the plurality of plates 120 along the first
direction 201 relative to the central axis 200, with one or
more plates positioned relatively closer to the central axis
200 being considered central plates relative to one or more
plates positioned relatively farther from the central axis 200.

For example, 1n some embodiments, the width Pb of
surface 12256 of plate 1205 can be greater than the width Pa
of surface 122a of plate 120q, and the width Ph of surface
122/ of plate 120/ can be greater than the width P1 of
surface 122i of plate 120i. In some embodiments, the width
Pd of surface 122d of plate 1204, the width Pe of surface
122¢ of plate 120e, and the width Pf of surface 122/ of plate
120/ can be equal to each other and also greater than the
width Pc of surface 122¢ of plate 120c¢ and the width Pg of
surface 122¢ of plate 120¢ which can be equal to each other
and also greater than the width Pa of surface 122a of plate
120a and the width Pi of surface 122i of plate 120; which
can be equal to each other. In some embodiments, the width
of a surface (e.g., surface 122¢) of a centermost plate (e.g.,
plate 120¢) of the plurality of plates 120 can be greater than
the width of a surface (e.g., surface 122q, surface 122i) of an
outermost plate (e.g., plate 120qa, plate 120i) of the plurality
of plates 120. In some embodiments, width Pe>(width
Pd=width Pi)>(width Pc=width Pg)>(width Pb=width Ph)>
(width Pa=width P1). In some embodiments, providing the
surfaces 122a-i of the plurality of plates 120 with the relative
widths Pa-1 described can facilitate creation and mainte-
nance of the cushion of fluid 105 on which the glass sheet
101 can float.

Turning back to FIG. 1, in some embodiments, the surface
112a-j of each of the corresponding air bars 110a-j and the
surface 122a-i of each of the corresponding plates 120a-i
can extend along a common plane 130. For example, 1n
some embodiments, the surfaces 112a-j of each of the
corresponding air bars 110a-j and the surfaces 122a-i of
cach of the plurality of the corresponding plates 120a-i can
define a continuous surface. For example, 1n some embodi-
ments, the first edge 113a of air bar 110a can define a first
outermost edge of the continuous surface and the second
edge 1147 of air bar 110; can define a second outermost edge
of the continuous surface. The surfaces 112a-j of the plu-
rality of air bars 110 and the surfaces 122a-i of the plurality
of plates 120 can continuously span along the first direction
201 from the first outermost edge to the second outermost
edge, thereby defining the continuous surface. In some
embodiments, the continuous surface can be planar (e.g.,
coplanar with common plane 130). Additionally, in some
embodiments, the continuous surface and/or the common
plane 130 can be perpendicular relative the direction of
gravity.

In some embodiments, the continuous surface defined by
the surfaces 112a-;j of the plurality of air bars 110 and the
surfaces 122a-i of the plurality of plates 120 can be provided
as a single continuous piece of material defining the con-
tinuous surface. Alternatively, in some embodiments, the
continuous surface defined by the surfaces 112a-; of the
plurality of air bars 110 and the surfaces 122a-i of the
plurality of plates 120 can be provided by positioning the
plurality of air bars 110 and the plurality of plates 120 in
abutting relationship with respect to each other. For
example, 1n some embodiments, the second edge 114a of air
bar 110a can abut the first edge 123a of plate 120q, the
second edge 124a of plate 120a can abut the first edge 1135
of air bar 11054, the second edge 1145 of air bar 1106 can
abut the first edge 1235 of plate 1205, the second edge 124H
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of plate 1205 can abut the first edge 113c¢ of air bar 110c¢, the
second edge 114¢ of air bar 110¢ can abut the first edge 123¢

of plate 120¢, the second edge 124¢ of plate 120¢ can abut
the first edge 1134 of air bar 1104, the second edge 1144 of
air bar 1104 can abut the first edge 1234 of plate 1204, the 5
second edge 124d of plate 1204 can abut the first edge 113¢

of air bar 110e, the second edge 114e of air bar 110e can abut
the first edge 123e of plate 120e, the second edge 124e of
plate 120e can abut the first edge 113/ of air bar 110/, the
second edge 114/ of air bar 110/ can abut the first edge 123/ 10
of plate 120/, the second edge 124/ of plate 120/ can abut the
first edge 113¢g of air bar 110g, the second edge 114¢ of air
bar 110g can abut the first edge 123¢ of plate 120¢g, the
second edge 124¢ of plate 120¢ can abut the first edge 113/
of air bar 110/, the second edge 114/ of air bar 110/ can
abut the first edge 123/ of plate 120/, the second edge 124/
of plate 120/ can abut the first edge 113; of air bar 110i, the
second edge 114: of air bar 1107 can abut the first edge 123
of plate 120, and the second edge 124i of plate 120i can abut
the first edge 113/ of air bar 110j.

In some embodiments, by providing the plurality of air
bars 110 and the plurality of plates 120 to include the
common plane 130 and/or the continuous surface, the plu-
rality of air bars 110 and the plurality of plates 120 can,
together, provide the glass processing apparatus 100 with
structure that facilitates creation and maintenance of a
uniform, stable cushion of fluid 105 on which the glass sheet
101 can float. For example, in some embodiments, the tfluid
emitted from the plurality of air bars 110 can form the
cushion of flmid 105, thereby lifting the glass sheet 101 away
from the surfaces 112a-j of each of the corresponding air
bars 110a-j. In some embodiments, the plurality of plates
120 can regulate the flow (e.g., pressure, velocity, volume)
of the emitted flmid to provide a stable, umiform cushion of
fluid 105. For example, 1n some embodiments, the surfaces 35
122a-i of the corresponding plates 120a-i can contain at
least a portion of the emitted tluid between the plurality of
plates 120 and the glass sheet 101 to form the cushion of
fluid 105. Additionally, the plurality of fluid inlet ports of the
plurality of plates 120 can permit at least a portion of the
emitted fluid to pass through a respective plurality of fluid
inlet ports of the plurality of plates 120, thereby regulating
the amount (e.g., volume) of fluid defining the cushion of
fluid 105 as well as regulating the pressure and velocity of
the fluid defining the cushion of fluid 105.

As shown 1n FIG. 2, in some embodiments, the plurality
of air bars 110 can be spaced a widthwise distance Dab, Dbc,
Dcd, Dde, Detf, Dig, Dgh, Dhi, D1y extending 1n the first
direction 201 from each other. In some embodiments, the
widthwise distance can be measured from a centerline of 50
cach of the plurality of air bars 110. For example, air bar
110a can be spaced a widthwise distance Dab from air bar
11056; air bar 1105 can be spaced a widthwise distance Dbc
from air bar 110c¢; air bar 110c¢ can be spaced a widthwise
distance Dcd from air bar 110d; air bar 1104 can be spaced
a widthwise distance Dde from air bar 110d; air bar 110e can
be spaced a widthwise distance Det from air bar 110f; air bar
1107 can be spaced a widthwise distance Dig from air bar
110g; air bar 110g can be spaced a widthwise distance Dgh
from air bar 110/; air bar 110/ can be spaced a widthwise
distance Dhi1 from air bar 110;:; and air bar 110i can be spaced
a widthwise distance D1y from air bar 110;.

In some embodiments, a widthwise distance extending in
the first direction 201 between immediately adjacent outer
air bars (e.g., widthwise distance Dab between air bar 110a
and air bar 1105, widthwise distance D1y between air bar
110: and air bar 1105) of the plurality of air bars 110 can be
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less than a widthwise distance extending in the first direction
201 between immediately adjacent central air bars (e.g., one
or more of widthwise distance Det between air bar 110e and
air bar 110/, widthwise distance Dde between air bar 1104
and air bar 110e, widthwise distance Dig between air bar
1107 and air bar 110g, widthwise distance Dcd between air
bar 110¢ and air bar 1104, widthwise distance Dgh between
air bar 110g and air bar 1104, widthwise distance Dbc
between air bar 1105 and air bar 110¢, widthwise distance
Dhi between air bar 110/ and air bar 110:) of the plurality
of air bars 110. In some embodiments, widthwise distance
Def>(widthwise distance Dde=widthwise distance Dig)>
(widthwise distance Dcd=widthwise distance Dgh)>(width-
wise distance Dbc=widthwise distance Dhi)>(widthwise
distance Dab=widthwise distance Di1j). In some embodi-
ments, widthwise distance Del can be about 340 millimeters
(mm), widthwise distance Dde and widthwise distance Dig
can be about 330 mm, widthwise distance Dcd and width-
wise distance Dgh can be about 320 mm, widthwise distance
Dbc and widthwise distance Dhi can be about 315 mm, and
widthwise distance Dab and widthwise distance D1y can be
about 265 mm. In some embodiments, providing the plu-
rality of air bars 110 spaced apart from each other at the
relative widthwise distances described can facilitate creation
and maintenance of the cushion of fluid 105 on which the
glass sheet 101 can float.

Turning back to FIG. 1, in some embodiments, the glass
processing apparatus 100 can further include a fluid source
150 (e.g., blower, pump, fan) connected to the plurality of air
bars 110. For example, fluid line 155 can connect the fluid
source 150 to the plurality of air bars 110. In some embodi-
ments, the fluid source 150 can be operable to provide fluid
to each of the plurality of air bars 110 and to then emait fluid
from the plurality of fluid outlet ports of each air bar 110a-;.
In some embodiments, a single tfluid source 150 can be
provided; however, 1n some embodiments, more than one
fluid source can be provided. For example, 1n some embodi-
ments, a separate, dedicated tluid source can be provided for
cach air bar 110a-j of the plurality of air bars 110. In some
embodiments, the plurality of fluid inlet ports of each plate
120a-i of the plurality of plates 120 can be provided without
a fluid source connected to the plurality of fluid inlet ports
of the plurality of plates 120. For example, in some embodi-
ments, fluid flow through the plurality of fluid inlet ports of
the plurality of plates 120 can occur naturally (e.g., based on
the flow of the emitted flow and other fluid flow existing in
a flow region around the plurality of plates) without external
influence from a separate fluid source (e.g., blower, pump,
fan, vacuum) connected to the plurality of fluid mlet ports of
the plurality of plates 120. Alternatively, 1n some embodi-
ments, a vacuum source (not shown) can be provided to
draw (e.g., suck) the emitted fluid through the plurality of
fluid 1nlet ports of the plurality of plates 120. In some
embodiments, providing the plurality of fluid inlet ports of
cach plate 120a-i of the plurality of plates 120 without a
fluid source or, optionally, with a vacuum source can facili-
tate creation and maintenance of the cushion of fluid 105 on
which the glass sheet 101 can float.

In some embodiments, the fluid source 150 can be oper-
able to independently provide flmd to each of the plurality
of air bars 110. For example, in some embodiments, one or
more control valves and flow regulators 152 can be provided
to independently control one or more of a volume, pressure,
and velocity of the tlow of fluid to each of the plurality of
air bars 110. In some embodiments, fluid line 1554 can
connect the tluid source 150 to air bar 110q to emat fluid (as
shown by arrow 111a); fluid line 15556 can connect the fluid
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source 150 to air bar 1105 to emait fluid (as shown by arrow
1115); tluad line 155¢ can connect the fluid source 150 to air
bar 110¢ to emit fluid (as shown by arrow 111¢); fluid line
155d can connect the fluid source 150 to air bar 1104 to emit
fluid (as shown by arrow 111d); flmid line 155e can connect 5
the tluid source 150 to air bar 110e to emit fluid (as shown
by arrow 111e); tluid line 155/ can connect the fluid source
150 to air bar 110/ to emit fluid (as shown by arrow 111f);
fluid line 155g can connect the fluid source 150 to air bar
110g to emit fluid (as shown by arrow 111g); fluid line 155/ 10
can connect the tluid source 150 to air bar 110/ to emat fluid
(as shown by arrow 111/); fluid line 155; can connect the
fluid source 150 to air bar 110; to emit fluid (as shown by
arrow 1117); and tluid line 155; can connect the tluid source
150 to air bar 110; to emat fluid (as shown by arrow 1117). 15
In some embodiments, the fluid source 150 can be oper-
able to emait fluid of differing pressures from the plurality of
fluid outlet ports of one or more air bars of the plurality of
air bars 110. For example, 1n some embodiments, the fluid
source 150 can be operable to emait fluid of a first pressure 20
from the plurality of fluid outlet ports of two centermost air
bars (e.g., air bar 110e and air bar 110f) of the plurality of
air bars 110 and fluid of a second pressure from the plurality
of fluid outlet ports of a first outermost air bar (e.g., air bar
110a) of the plurality of air bars 110 and a second outermost 25
air bar (e.g., air bar 110;) of the plurality of air bars 110. In
some embodiments, the first pressure can be greater than the
second pressure. In some embodiments, the fluid source 150
can be operable to emit fluid of a third pressure from the
plurality of fluid outlet ports of a first of three air bars (e.g., 30
air bar 1105, air bar 110c¢, air bar 110d) of the plurality of air
bars 110 positioned between the first outermost air bar (e.g.,
air bar 110a) and the two centermost air bars (e.g., air bar
110e, air bar 110f) and from the plurality of fluid outlet ports
of a second of three air bars (e.g., air bar 110g, air bar 110/, 35
air bar 1107) of the plurality of air bars 110 positioned
between the second outermost air bar (e.g., air bar 110;) and
the two centermost air bars (e.g., air bar 110e, air bar 110f).

In some embodiments, the third pressure can be less than the
second pressure. 40
In some embodiments, the differing fluid pressures from

the plurality of fluid outlet ports of one or more air bars of
the plurality of air bars 110 can be controlled by selecting a
velocity at which the air can be emitted from the plurality of
fluid outlet ports of the plurality of air bars 110. In some 45
embodiments, a first velocity providing the first pressure can
be greater than a second velocity providing the second
pressure. Additionally, 1n some embodiments, a third veloc-
ity providing the third pressure can be less than the second
velocity providing the second pressure. For example, in 50
some embodiments, the first pressure from the plurality of
fluid outlet ports of two centermost air bars (e.g., air bar 110e
and air bar 110f) can be controlled by emitting air at a first
velocity of about 21.2 meters/second (m/s). In some embodi-
ments, the second pressure from the plurality of flmid outlet 55
ports of the first outermost air bar (e.g., air bar 110a) and the
second outermost air bar (e.g., air bar 1107) can be controlled
by emitting air at a second velocity of about 20 m/s. In some
embodiments, the third pressure from the plurality of flmd
outlet ports of the first of three air bars (e.g., air bar 1105, air 60
bar 110c¢, air bar 110d) positioned between the first outer-
most air bar (e.g., air bar 110a) and the two centermost air
bars (e.g., air bar 110e, air bar 110f) and from the plurality
of fluid outlet ports of the second of three air bars (e.g., air
bar 110g, air bar 110/, air bar 110:) positioned between the 65
second outermost air bar (e.g., air bar 110;) and the two
centermost air bars (e.g., air bar 110e, air bar 110f) can be
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controlled by emitting air at a third velocity of about 18.75
m/s. Accordingly, by selecting relative velocities at which
air can be emitted from the plurality of flmd outlet ports of
the respective plurality of air bars 110, fluid of differing
pressures can be emitted from the plurality of flmd outlet
ports of one or more air bars of the plurality of air bars 110.

In some embodiments, an effective area of the plurality of
fluid outlet ports of each air bar of the plurality of air bars
110 can be equal. For example, with respect to FIG. 3, an
ellective area of the fluid outlet ports 301e of air bar 110e
can be equal to an eflective area of the fluid outlet ports 301/
of air bar 110/. Likewise, with respect to FI1G. 4, an effective
arca of the fluid outlet ports 301a of air bar 110a can be
equal to an eflective area of the fluid outlet ports 3015 of air
bar 1105. In some embodiments, the eflective area can be
calculated as the sum of the area of the opening of each tluid
outlet port of the plurality of fluid outlet ports for a repre-
sentative region of the respective air bar. For example, the
area ol a single fluid outlet port can be calculated based on
the shape and size of the opeming of the fluid outlet port. For
a circular opening, the area of a single tluid outlet port could,
therefore, be calculated as A=nxr”. For fluid outlet ports
having openings of other shapes (e.g., squares, rectangles,
triangles, etc.) the area can be calculated 1n a similar manner
using a corresponding equation. The eflective area of the
fluad outlet ports of the plurality of air bars 110 can then be
determined by summing the individual areas of the openings
of each fluid outlet port of the plurality of fluid outlet ports
for the representative region.

In addition or alternatively, in some embodiments, an
cllective area of the plurality of flmid inlet ports of at least
one plate of the plurality of plates 120 can be different than
an eflective area of the plurality of fluid inlet ports of one or
more other plates of the plurality of plates 120. The effective
area ol the plurality of fluid inlet ports of the plurality of
plates 120 can be calculated in a same or similar manner as
the effective area of the plurality of fluid outlet ports of the
plurality of air bars 110. In some embodiments, providing
different effective areas of the plurality of fluid inlet ports of
the plurality of plates 120 can control one or more of an air
pressure, velocity, and volume of fluid of the cushion of fluid
105 to provide a uniform, stable cushion of fluid 105 on
which the glass sheet 101 can float. For example, in some
embodiments, an eflective area of the plurality of flumid inlet
ports of each of three centermost plates (e.g., plate 1204,
plate 120e, plate 120/) of the plurality of plates 120 can be
greater than an effective area of the plurality of fluid inlet
ports of each of a first outermost plate (e.g., plate 120a) of
the plurality of plates 120 and a second outermost plate (e.g.,
plate 120:) of the plurality of plates 120.

In some embodiments, an effective area of the plurality of
fluid 1nlet ports of a first intermediate plate (e.g., plate 120c¢)
of the plurality of plates 120 positioned between the first
outermost plate (e.g., plate 120a) and the three centermost
plates (e.g., plate 120d, plate 120e, plate 120f) can be less
than the eflective area of the plurality of fluid inlet ports of
cach of the three centermost plates (e.g., plate 1204, plate
120¢, plate 120/) and greater than the effective area of the
plurality of fluid inlet ports of the first outermost plate (e.g.,
plate 120a). Additionally, in some embodiments, an eflec-
tive area of the plurality of fluid inlet ports of a second
intermediate plate (e.g., plate 120¢g) of the plurality of plates
120 positioned between the second outermost plate (e.g.,
plate 1207) and the three centermost plates (e.g., plate 1204,
plate 120e, plate 120f) can be less than the eflective area of
the plurality of fluid inlet ports of each of the three center-
most plates (e.g., plate 1204, plate 120e, plate 120f) and
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greater than the eflective area of the plurality of fluid inlet
ports of the second outermost plate (e.g., plate 120i).

In some embodiments, an eflective area of the plurality of
fluid 1nlet ports of a third intermediate plate (e.g., plate
12056) of the plurality of plates positioned between the first
outermost plate (e.g., plate 120a) and the first intermediate

plate (e.g., plate 120c¢) can be equal to the effective area of
the plurality of fluid inlet ports of each of the three center-

most plates (e.g., plate 120d, plate 120e, plate 120f). Addi-

tionally, 1n some embodiments, an eflective areca of the
plurality of fluid inlet ports of a fourth mtermediate plate
(c.g., plate 120/) of the plurality of plates positioned
between the second outermost plate (e.g., plate 1207) and the
second intermediate plate (e.g., plate 120g) can be equal to
the effective area of the plurality of fluid inlet ports of each

of the three centermost plates (e.g., plate 1204, plate 120e,
plate 1207).

In some embodiments, the eflective area of the plurality
of fluid inlet ports of the plurality of plates 120 can be
selected by providing a predetermined quantity of fluid inlet
ports having openings of the same size for a representative
region of a respective plate of the plurality of plates 120. In
addition or alternatively, in some embodiments, the effective
area of the plurality of fluid inlet ports of the plurality of
plates 120 can be selected by providing a plurality of fluid
inlet ports having openings of different shapes and sizes for
a representative region of a respective plate of the plurality
ol plates 120.

For example, as shown 1n FIG. 4, plate 120a can include
three fluid inlet ports 302a arranged on the surface 1224
between the first edge 123q and the second edge 124a along
the first direction 201. Likewise, as shown in FIG. 3, plate
120¢ can 1nclude five fluid ilet ports 302¢ arranged on the
surface 122¢ between the first edge 123e¢ and the second
edge 124¢ along the first direction 201. In some embodi-
ments, plate 1204 and plate 120/ can 1nclude five fluid nlet
ports (not shown) respectively arranged on the surface 1224
between the first edge 1234 and the second edge 1244 along,
the first direction 201, and the surface 122/ between the first
edge 123/ and the second edge 124/ along the first direction
201. In some embodiments, plate 120; can include three
fluid inlet ports (not shown) arranged on the surface 122i
between the first edge 1237 and the second edge 124i along
the first direction 201. In some embodiments, plate 1206 and
plate 120/ can include five fluid inlet ports (not shown)
respectively arranged on the surface 1225 between the first
edge 1235 and the second edge 1245 along the first direction
201, and the surface 122/ between the first edge 123/ and
the second edge 124/ along the first direction 201. In some
embodiments, plate 120¢ and plate 120g can include four
fluid 1let ports (not shown) respectively arranged on the
surface 122¢ between the first edge 123¢ and the second
edge 124¢ along the first direction 201, and the surface 122¢
between the first edge 1232 and the second edge 124¢ along
the first direction 201.

In some embodiments, providing glass processing appa-
ratus 100 with one or more of the features of the exemplary
embodiments of the disclosure, the plurality of air bars 110
and the plurality of plates 120 can facilitate creation and
maintenance of the cushion of flud 105 on which the glass
sheet 101 can float.

It will be appreciated that the various disclosed embodi-
ments may involve particular features, elements or steps that
are described in connection with that particular embodiment.
It will also be appreciated that a particular feature, element
or step, although described in relation to one particular
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embodiment, may be interchanged or combined with alter-
nate embodiments in various non-illustrated combinations
or permutations.

It 1s to be understood that, as used herein the terms “the,”
“a,” or “an,” mean “at least one,” and should not be limited
to “only one” unless explicitly indicated to the contrary.
Thus, for example, reference to “a component” includes
embodiments having two or more such components unless
the context clearly indicates otherwise.

Ranges can be expressed heremn as from “about” one
particular value, and/or to “about” another particular value.
When such a range 1s expressed, embodiments include from
the one particular value and/or to the other particular value.
Similarly, when values are expressed as approximations, by
use of the antecedent “about,” it will be understood that the
particular value forms another aspect. It will be further
understood that the endpoints of each of the ranges are
significant both in relation to the other endpoint, and 1nde-
pendently of the other endpoint.

Unless otherwise expressly stated, it 1s 1n no way intended
that any method set forth herein be construed as requiring
that 1ts steps be performed 1n a specific order. Accordingly,
where a method claim does not actually recite an order to be
followed by 1ts steps or it 1s not otherwise specifically stated
in the claims or descriptions that the steps are to be limited
to a specific order, 1t 1s no way intended that any particular
order be inferred.

While various features, elements or steps ol particular
embodiments may be disclosed using the transitional phrase
“comprising,” 1t 1s to be understood that alternative embodi-
ments, including those that may be described using the
transitional phrases “consisting” or “consisting essentially
of,” are immplied. Thus, for example, implied alternative
embodiments to an apparatus that comprises A+B+C include
embodiments where an apparatus consists of A+B+C and
embodiments where an apparatus consists essentially of
A+B+C.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the present
disclosure without departing from the spirit and scope of the
disclosure. Thus, 1t 1s mtended that the present disclosure
cover the modifications and variations of this disclosure
provided they come within the scope of the appended claims
and their equivalents.

What 1s claimed 1s:
1. A glass processing apparatus to convey a glass sheet
along a conveyance path, comprising:
a plurality of air bars spaced apart from each other along
a first direction extending perpendicular to a central
ax1s, each air bar comprising a surface with a plurality
of tfluid outlet ports; and
a plurality of plates, at least one of the plurality of plates
positioned between ones of the plurality of air bars,
cach plate comprising a surface with a plurality of fluid
inlet ports, the plurality of air bars and the plurality of
plates symmetrically arranged relative to the central
axis, wherein a widthwise distance extending in the
first direction between immediately adjacent outer air
bars of the plurality of air bars 1s less than a widthwise
distance extending in the first direction between 1mme-
diately adjacent central air bars of the plurality of air
bars.
2. The glass processing apparatus of claim 1, wherein the
surface of each of the plurality of air bars and the surface of
cach of the plurality of plates extend along a common plane.
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3. The glass processing apparatus of claim 1, wherein the
surface of each of the plurality of air bars and the surface of
cach of the plurality of plates define a continuous surface.

4. The glass processing apparatus of claim 1, wherein the
surface of each of the plurality of air bars spans a width
extending in the first direction from a first edge of the air bar
to a second edge of the air bar, and wherein the width of the
surface of each of the plurality of air bars 1s equal.

5. The glass processing apparatus of claim 1, wherein an
ellective area of the plurality of fluid outlet ports of each air
bar of the plurality of air bars 1s equal.

6. The glass processing apparatus of claim 1, wherein the
surface of each of the plurality of plates spans a width
extending 1n the first direction from a first edge of each plate
to a second edge of each plate, and wherein the width of the
surface of at least one plate of the plurality of plates 1s
different than the width of the surface of one or more other
plates of the plurality of plates.

7. The glass processing apparatus of claim 6, wherein the
width of the surface of a central plate of the plurality of
plates 1s greater than the width of the surface of an outer
plate of the plurality of plates.

8. The glass processing apparatus of claim 1, wherein an
ellective area of the plurality of flmid inlet ports of at least
one plate of the plurality of plates i1s different than an
ellective area of the plurality of fluid inlet ports of one or
more other plates of the plurality of plates.

9. The glass processing apparatus of claim 8, wherein an
cellective area of the plurality of fluid inlet ports of each of
three centermost plates of the plurality of plates 1s greater
than an eflective area of the plurality of fluid inlet ports of
cach of a first outermost plate of the plurality of plates and
a second outermost plate of the plurality of plates.

10. The glass processing apparatus of claim 9, wherein an
cllective area of the plurality of fluid inlet ports of a first
intermediate plate of the plurality of plates positioned
between the first outermost plate and the three centermost
plates 1s less than the effective area of the plurality of fluid
inlet ports of each of the three centermost plates and greater
than the eflective area of the plurality of fluid inlet ports of
the first outermost plate, and an eflective area of the plurality
of fluid inlet ports of a second intermediate plate of the
plurality of plates positioned between the second outermost
plate and the three centermost plates 1s less than the eflective
area of the plurality of fluid inlet ports of each of the three
centermost plates and greater than the eflective area of the
plurality of fluid ilet ports of the second outermost plate.

11. The glass processing apparatus of claim 10, wherein
an eflective area of the plurality of fluid 1nlet ports of a third
intermediate plate of the plurality of plates positioned
between the first outermost plate and the first intermediate
plate 1s equal to the eflective area of the plurality of fluid
inlet ports of each of the three centermost plates, and an
cllective area of the plurality of fluid inlet ports of a fourth
intermediate plate of the plurality of plates positioned
between the second outermost plate and the second inter-
mediate plate 1s equal to the eflective area of the plurality of
fluid 1nlet ports of each of the three centermost plates.

12. A method of processing a glass sheet using the glass
processing apparatus ol claim 1, the conveyance path
extending along the central axis, the method comprising
conveying the glass sheet along the conveyance path.

13. The glass processing apparatus of claim 1, further
comprising a fluid source connected to the plurality of air
bars, the fluid source operable to provide fluid to each of the
plurality of air bars and to emit fluid from the plurality of
fluid outlet ports of each air bar.
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14. The glass processing apparatus of claim 13, wherein
the tluid source 1s operable to independently provide fluid to
cach of the plurality of air bars.

15. The glass processing apparatus of claim 13, wherein
the fluid source 1s operable to emit flmd of differing pres-
sures from the plurality of fluid outlet ports of one or more
air bars of the plurality of air bars.

16. The glass processing apparatus of claim 15, wherein
the fluid source 1s operable to emait fluid of a first pressure
from the plurality of fluid outlet ports of two centermost air
bars of the plurality of air bars and fluid of a second pressure
from the plurality of fluid outlet ports of a first outermost air
bar of the plurality of air bars and a second outermost air bar
of the plurality of air bars, and wherein the first pressure 1s
greater than the second pressure.

17. The glass processing apparatus of claim 16, wherein
the tluid source 1s operable to emit flwmd of a third pressure
from the plurality of fluid outlet ports of a first of three air
bars of the plurality of air bars positioned between the first
outermost air bar and the two centermost air bars and from
the plurality of fluid outlet ports of a second of three air bars
of the plurality of air bars positioned between the second
outermost air bar and the two centermost air bars, and
wherein the third pressure 1s less than the second pressure.

18. The glass processing apparatus of claim 13, wherein
the plurality of fluid inlet ports of each plate of the plurality
ol plates are provided without a fluid source connected to the
plurality of fluid inlet ports.

19. A method of processing a glass sheet using the glass
processing apparatus of claim 13, comprising emitting fluid
from the plurality of fluid outlet ports of each of the plurality
of air bars, thereby providing a cushion of fluid.

20. The method of claim 19, comprising floating the glass
sheet on the cushion of fluid.

21. The method of claim 19, the conveyance path extend-
ing along the central axis, the method comprising conveying
the glass sheet along the conveyance path on the cushion of
flud.

22. The method of claim 19, comprising passing at least
a portion of the emitted fluid through the plurality of tfluid
inlet ports of each of the plurality of plates after providing
the cushion of fluid.

23. The glass processing apparatus of claim 1, wherein the
plurality of fluid outlet ports of one or more air bars of the
plurality of air bars emit fluid at differing pressures.

24. The glass processing apparatus of claim 1, wherein the
plurality of fluid outlet ports of two centermost air bars of
the plurality of air bars emit fluid at a first pressure and the
plurality of fluid outlet ports of a first outermost air bar of the
plurality of air bars and a second outermost air bar of the
plurality of air bars emit fluid at a second pressure, and
wherein the first pressure 1s greater than the second pressure.

25. A glass processing apparatus to convey a glass sheet
along a conveyance path, comprising:

a plurality of air bars spaced apart from each other along

a first direction extending perpendicular to a central
ax1s, each air bar comprising a surface with a plurality
of fluid outlet ports;

a plurality of plates, at least one of the plurality of plates
positioned between ones of the plurality of air bars,
cach plate comprising a surface with a plurality of fluid
inlet ports, the plurality of air bars and the plurality of
plates symmetrically arranged relative to the central
axis; and

a tluid source connected to the plurality of air bars,
wherein the fluid source 1s operable to emit fluid of
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differing pressures from the plurality of fluid outlet
ports of one or more air bars of the plurality of air bars.
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